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The white of an egg, rendered opaque by boiling, can be converted into a thin, transparent and rigid material like glass by evaporating the moisture. This phenomenon is known as the vitriˆcation of heat-denatured proteins. We applied vitriˆcation technology to a collagen gel and converted it into a rigid glass-like material. We attempted to rehydrate the glass-like material and succeeded in preparing a novel stable state of collagen gel that was a thin and transparent membrane with excellent gel strength and protein permeability. We called it``collagen vitrigel'' because it was produced from the vitriˆcation process of a traditional hydrogel. Further, a framework-embedded collagen vitrigel membrane that can be easily turned inside out with tweezers was prepared by inserting a nylon membrane ring in the collagen sol prior to the gelation, thereby allowing the membrane to function as a removable cell culture substratum. DiŠerent types of anchorage-dependent cells could be cultured on both surfaces of the substratum by the manipulation of two-dimensional cultures, and consequently a three-dimensional crosstalk model with paracrine eŠects from each cell type was reconstructed. Also, the collagen vitrigel membrane containing a bioactive molecule provided a drug delivery system (DDS) with sustainable release. In this review, we summarize the recent progress of applied studies using the collagen vitrigel membrane as follows: a corneal model for eye irritant and permeability tests, a skin model for sensitization test, a renal glomerular model for evaluating bloodˆltration, an endometrial model for developing a new treatment and a DDS of hepatocyte growth factor for improving liver disorder. 
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Tween 80 1798 -＋ --Plus and minus signs in the column for CD86 expression represent increase and decrease in comparison to control, respectively. Plus and minus signs in the columns for IL-1a and IL-4 indicate increase more than 150％ level of control and values less than it, respectively. The data in the LLNA (local lymph node assay) column were cited from the references. 23 26) The glandular cells and the stromal cells were separated from human normal endometrium. The stromal cells were seeded on the collagen vitrigel membrane substratum and were cultured for 3 days in DMEM containing 10％ fetal calf serum. Then, the substratum was inverted. The glandular cells were seeded on the substratum and were co-cultured for additional 7 days. The glandular cells (A) and the stromal cells (B) co-cultured on the collagen vitrigel membrane substratum were observed by a phase-contrast microscope. Also, the cross section stained with hematoxylin and eosin was histologically observed by a light microscope (C). Bars represent 100 mm in (A), (B) and 50 mm in (C).
Fig. 5. HGF-containing Vitrigel Protected Post-ischemic Liver Damage in Mice
Mouse liver suŠered the insult of 60-min ischemia followed by 24 h-reperfusion. Although the control liver showed massive necrosis after reperfusion (A and B), HGF-vitrigel protected liver damage signiˆcantly (C and D). Dotted line shows normal liver tissue. Note that normal liver structure is well preserved near the liver surface in the liver covered with HGF-vitrigel (C and D). Bar represents 500 mm. 
